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Abstract
Background: Aging is often associated with the challenge of navigating daily tasks with a painful chronic medical
illness. Yet, there is concern of the number of older adults impacted with more than one chronic condition. Despite
the increasing number of adults diagnosed with diabetes and comorbid chronic illnesses, there remains a lack of
understanding in how multiple illnesses relate to experiences of pain. To assess the association between multiple
chronic conditions and pain, this study aimed to identify clusters of chronic medical conditions and their
association with pain among a sample of older Black and White adults diagnosed with diabetes.
Methods: Two hundred and thirty-six participants responded to a series of questions assessing pain frequency and
severity, as well as health and social characteristics. A factor analysis was used to categorize clusters of medical
conditions, and multiple regression models were used to examine predictors of pain.
Results: Seven of the assessed chronic medical conditions loaded on three factors, and accounted for 57.2% of the
total variance, with heart disease (factor 1) accounting for 21.9%, musculoskeletal conditions (factor 2) for another
18.4%, and factor 3 (microvascular diseases) accounting for a final 16.9% of the variability among the chronic
medical conditions. Covariate-adjusted models showed that fewer years of education and higher scores on the
microvascular and musculoskeletal conditions factors were associated with higher pain frequency, with the
musculoskeletal conditions factor being the strongest predictor.
Conclusions: Findings from this study compliment existent literature underscoring the prevalence and importance
of comorbid diagnoses in relation to pain. Examining health-related factors beyond a single disease diagnosis also
provides an opportunity to explore underlying disease co-occurrences that may persist beyond organ system
classifications.
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Background
The Centers for Disease Control (CDC) estimates that
more than half (54%, 117 million people) of all persons
in the US have at least one chronic disease, with three-
in-four adults 65 years of age and older reporting two or
more conditions [1]. Non-communicable diseases, also
known as chronic diseases, tend to be long in duration
and are the result of environmental, genetic, psycho-
logical, and behavior factors.2 With this definition, there
is the emergent association of increasing age and be-
ing diagnosed with multiple chronic conditions
(MCC) [2–4]. Importance of this construct is under-
scored by the increase in the number of adults diag-
nosed with more than five chronic illnesses from
22% to 35% in 2006 and 2010 [5].
The Agency for Healthcare Research and Quality data
show that 71% of total health care expenditures is asso-
ciated with care for those with MCC.5 Similarly, those
diagnosed with a chronic medical illness also report
increased use of health care services (over 133 million
dollars) compared to those with an acute illness. These
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multiple diagnoses account for 76% of all physician
visits, 81% of hospital admissions, and 91% of all pre-
scriptions filled. Yet, with these expended costs, discus-
sion remains not only of the onset and management of
chronic illnesses, but the consequences these conditions
have on the daily lived experiences of those diagnosed
with a chronic disease [6].
Epidemiological evidence suggests that cardiovascular
diseases (e.g., myocardial infarctions, stroke), cancers,
chronic respiratory diseases (e.g., chronic obstructed
pulmonary disease, asthma), diabetes, obesity, and arth-
ritis are the most common chronic conditions, and often
preventable medical conditions [7]. These illnesses are
related to disability and mortality, with heart disease and
cancer diagnoses collectively accounting for nearly 48%
of all reported deaths in the US [8].
Pain and MCC dyad
Despite findings underscoring the relevancy and finan-
cial strain caused by comorbid diagnoses, there remains
concern about the increasing number of individuals di-
agnosed with multiple painful chronic illnesses. While
positioned as a serious health concern, pain has trad-
itionally been defined as a physiological response to dis-
ease and tissue damage, and is often classified into
different categories based on its origin: nociceptive (tis-
sue damage or inflammation), neuropathic (nerve dam-
age), and mixed or unspecified (unknown causes or a
combination of nociceptive and neuropathic) [9]. Yet,
these categorizations do not encompass the social, envir-
onmental, and cultural factors that influence the pain
experience. More importantly, little attention has fo-
cused on the (multiple) chronic illness-pain dyad, par-
ticularly among the aged population. This is all the more
challenging when addressing the needs and health out-
comes among those diagnosed with a specific medical
illness, such as diabetes.
Recent data show that an estimated 10.9 million of
older American adults are diagnosed with diabetes, with
an expected increase to 26.7 million by the year 2050
[10]. US Data sources show that in 2014, the age-
adjusted prevalence of diabetes among Black adults, 18+
years of age, was 13.4 compared to 7.3 for Whites [11].
The confirms findings from the US Department of
Health and Human Services, finding that Black adults
are 80% more likely than Whites to be diagnosed with
diabetes, and 4.2 times more likely to be diagnosed with
end stage renal disease compared to White adults [12].
Aside from these statics, diabetes is associated with
several comorbidities (e.g., diabetic retinopathy, sleep
apnea, neuropathy, nephropathy), with an overwhelming
majority of research studies suggesting robust associa-
tions between diabetes and cardiovascular disease, and
diabetes and pain (i.e., heart disease and stroke) [13].
Pain is a major healthcare problem and is often con-
sidered an underlying symptom of a disease process. Al-
though accepted as a symptom of a disease diagnosis or
injury, the recurrence of pain can also be considered a
disease in itself. Existent data suggest that while many
patients are diagnosed with a primary pathology (e.g.,
arthritis, diabetes), the changes to the peripheral nervous
system may have demonstrable secondary pathology.
Thus, the individual may then develop persistent pain as
a disease, whereby it meets the criteria for a disease en-
tity having its own pathology and symptoms [14, 15].
This secondary pathology may have implications in un-
derstanding the association of pain and diabetes. Pain
onset among those diagnosed with diabetes may be more
severe and sudden, with pain also being experienced in
the chest, stomach, side, and the outside of the shin or
inside of the foot [16]. Particularly when dealing with
older diabetic patients with MCC, it is important to
recognize that pain associated with the chest and abdo-
men are often mistaken as somaticized pain for heart
disease or a heart attack [16]. This issue is critical as
adults with diabetes are four times more likely to have
heart disease or a stroke compared to those who do not
have the diagnosis [3]. The intersection of diabetes and
other comorbid conditions would presumably heighten
the medical complexity for older adults, which makes
caring for the them particularly arduous.
While the pain and a single chronic condition (e.g.,
cancer, diabetes, hypertension), relationship has received
overwhelming attention among the general population,
evidence defining the clustering of MCC and pain dyad
among older adults is less evident. To contribute to our
understanding of pain-related MCC among older adults,
this study aimed to categorize (cluster) diagnosed
chronic conditions, and to assess the association of cat-
egories of MCC with pain (frequency, severity) among a
sample of older Black and White patients with diabetes.
Determining the influence of multiple comorbid condi-
tions, beyond that of a single medical condition and the
pain experience, is a strength of this study.
Method
Participants
Data were collected as part of the baseline assessment
for the University of Alabama at Birmingham (UAB)
Diabetes and Aging Study of Health (DASH). The aim of
the UAB DASH project was to examine potential dispar-
ities between older African American and White older
adults with diabetes [17, 18]. Participants included
community-dwelling older adults from Birmingham,
Alabama and surrounding areas, as well as patients from
a diabetes clinic at UAB. All participants were 65 years
of age and older and had either self-identified or was
physician diagnosed with diabetes. Respondents were
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not required to self-report pain to be enrolled in the
study.
Community-dwelling participants were recruited from
a commercially available list (maintained by the UAB
Roybal Center for Translational Research on Aging and
Mobility) of older adults in the Birmingham metropol-
itan area. Clinic participants were recruited from pa-
tients of a co-investigator at the UAB Diabetes and
Endocrinology Clinic. All participants were contacted via
mail followed by telephone contact. The study over-
sampled Black adults due to the overarching goal of the
study to examine racial disparities in mental health, cog-
nitive function, and mobility outcomes in older adults
with diabetes.
Measures
Pain severity and frequency
Pain was measured with single-item questions assessing
severity and frequency. Participants were asked, “How
frequently over the past four weeks have you experi-
enced pain?” Response choices included: not at all (0),
less than once a week (1), 1–3 times a week (2), 4–6
times a week (3), and daily (4). Respondents were simi-
larly asked to rate their pain severity on a five-point
Likert scale: no pain (0), annoying (1), uncomfortable
(2), dreadful (3), and agonizing (4). Investigators added
the EQ-5D quality of life scale which also has a single-
item pain/discomfort severity assessment at follow-up.
The pain severity item described above had a strong cor-
relation with the frequently used item from the EQ-5D,
r = 0.62, p < .0001. This provides evidence of the utility
of the pain severity item.
Health variables
Chronic health conditions
Chronic medical diagnoses were assessed using a list of
commonly occurring chronic health conditions. Partici-
pants self-reported if they had been told by a doctor or
nurse that they had any of the following chronic condi-
tions: osteoporosis, renal or kidney disease, stroke,
hypertension, heart attack or myocardial infarction, con-
gestive heart failure, and arthritis. Response choices were
coded as either no (0) or yes (1).
Demographic characteristics
A total of six demographic variables were assessed for
purposes of this investigation. Age was assessed in years,
and education was assessed as the highest grade com-
pleted (grades 1–12, 14 = Associates Degree or some
college, 16 = Bachelor’s Degree, 18 = Master’s Degree,
20 = M.D. or PhD). Race was self-reported as White or
Black. Income was measured in ordinal categories ran-
ging from 1 (less than $5000) to 9 ($100,000 or greater).
Marital status assessed percent married.
Statistical analyses
All statistical analyses were conducted using SAS V9.1.3.
Descriptive statistics were calculated to provide details
on measures and a profile of the sample’s demographic
(age, sex, race, education, income, marital status), health
(comorbidities), and pain (frequency and severity) char-
acteristics. African American and White adults were
compared using the chi-square independence test for
categorical measures and independent samples t-tests
for continuous measures to examine group differences
on variables of interest.
An exploratory factor analysis was performed to iden-
tify clusters of medical conditions and to reduce the
number of variables included in subsequent multiple re-
gression models. Criteria of an examination of the scree
plot and eigenvalues greater than one were used to se-
lect the number of factors to retain. A varimax rotation
(orthogonal) was chosen rather than oblique rotation
due to the investigators’ goal to produce factors of med-
ical conditions that were as distinct from each other and
not correlated [19]. Standardized factor scores, with a
mean of 0 and a standard deviation of 1, were extracted
for the clusters of conditions retained from the results of
the factor analysis. Linear multiple regression models
were utilized to examine covariate-adjusted associations
between variables of interest including the factor scores
for the clusters of medical conditions and pain frequency
and severity in separate models. The race x sex inter-
action term was also assessed in these models.
Results
Demographic and health characteristics
The sample consisted of 236 older adults, with 47%
(n = 110) self-identifying as Black. For the total sample,
the Black participants were predominately female, youn-
ger, reported less years of formal education, earned less
income, less likely to be married, and were more likely
to self-report being diagnosed with hypertension (p-
values < .02). No other bivariate racial differences
emerged between the racial groups. Other demographic
characteristics are reported in Table 1. Participants re-
cruited from the UAB Diabetes and Endocrinology
Clinic were more likely to report renal or kidney disease,
heart attack or myocardial infarction, and congestive
heart failure than those recruited from the community
(p’s < .05).
The seven assessed chronic medical conditions loaded
on three latent factors, accounting for 57.2% of the total
variance of the medical conditions assessed. As reported
in Table 2, Factor 1 was labeled “Heart Disease”, in-
cluded congestive heart failure, heart attack (myocardial
infarction), and stroke, and this factor accounted for
21.9% of the total variability of chronic medical condi-
tions. Factor 2 was labeled “Musculoskeletal Conditions”
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(osteoporosis and arthritis) and accounted for 18.4% of
the variability among the chronic medical conditions.
The third factor, “Microvascular Diseases,” (renal or kid-
ney disease and hypertension) accounted for another
16.9% of the variability.
As shown in Table 3, with the covariate-adjusted models,
fewer years of education (B = −0.22), higher scores on the
microvascular diseases factor (B = 0.15), and higher scores
on the musculoskeletal conditions factor (B = 0.31) were
associated with higher pain frequency (p-values < .05).
Additionally, a race x sex interaction showed that
Black men reported less pain frequency than the other
groups (B = 0.28, p = .02; Fig. 1). When pain severity
was assessed, fewer years of education (B = −0.22) and
higher scores on the heart disease (B = 0.19), musculo-
skeletal conditions (B = 0.19), and microvascular dis-
eases (B = 0.17) factors were each individually associated
with higher levels of pain severity, p’s < .01 (Table 4).
Discussion
While there is much emphasis on “healthy living and
healthy aging”, there is growing public health concern
regarding the deleterious impact chronic, and often
painful and debilitating, medical diagnoses have on the
well-being and quality of life of an aging adult. While
empirical data have focused on singular medical condi-
tions, the sciences have generally failed to recognize the
impact of MCC diagnoses among the aging adult popu-
lation. This is not to fault prior empirical findings, but
rather acknowledge the need to produce findings that
guide the need to further understand the physical, be-
havioral, social, and economic impact of MCC.
Results from this study are interesting in that there
were three distinct groupings of chronic conditions
among this sample of older adults with diabetes. While
there were significant peripheral differences between the
two race groups in reports of chronic conditions and








Age, mean (std) 73.40 (6.11) 72.39 (5.67) 74.28 (6.38) 0.0177
Education, mean (std) 13.44 (2.63) 12.95 (2.68) 13.87 (2.53) 0.0078
Income, mean (std) 5.01 (1.92) 4.22 (1.69) 5.70 (1.84) <0.0001
Married, n (%) 112 (47.46) 38 (34.55) 74 (58.73) .0002
Female sex, n (%) 125 (52.97) 69 (62.73) 56 (44.44) .0050
Osteoporosis, n (%) 37 (15.68) 12 (10.91) 25 (19.84) .0597
Renal or kidney disease, n (%) 29 (12.29) 13 (11.82) 16 (12.70) .8372
Stroke, n (%) 13 (5.51) 6 (5.45) 7 (5.56) .9729
Hypertension, n (%) 193 (81.78) 98 (89.09) 95 (75.40) .0066
Heart attack or myocardial infarction, n (%) 38 (16.10) 14 (12.73) 24 (19.05) .1876
Congestive heart failure, n (%) 35 (14.83) 14 (12.73) 21 (16.67) .3956
Arthritis, n (%) 170 (72.03) 78 (70.91) 92 (73.02) .7191
Pain frequency, mean (std) 2.21 (1.59) 2.22 (1.55) 2.20 (1.63) .9244
Pain severity, mean (std) 1.53 (1.14) 1.60 (1.15) 1.48 (1.14) .4074
Table 2 Factor loadings for 3 Factor solution with varimax rotation






Congestive heart failure 0.7841 0.0229 0.1264
Heart attack or myocardial infarction 0.7119 0.0086 0.0615
Stroke 0.5832 0.0227 −0.1197
Osteoporosis −0.0514 0.7984 −0.1349
Arthritis 0.1239 0.7278 0.1927
Renal or kidney disease 0.1741 −0.1876 0.7745
Hypertension −0.1557 0.2892 0.7014
Eigenvalue 1.534 1.287 1.181
Percent of Variance Accounted for 21.9 18.4 16.9
Italicized values refer to a medication condition loading on a particular factor
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other demographic characteristics, what should be noted
is the effect size of the musculoskeletal conditions factor
in relation to pain. While not surprising, this finding di-
rects our attention to the significant number of older
persons (inpatient and outpatient) dealing with the so-
cial, mental, and physical consequences of a musculo-
skeletal condition. This is especially relevant as 47% and
51% among those 65–74 and 75 and over, respectively,
are diagnosed with an arthritis-related illness.8 With
arthritis being recognized as the nation’s number one
cause of disability [20], there is the need to better under-
stand the short- and long-term implications of this
diagnosis, particularly among those diagnosed with arth-
ritis and another chronic medical illness (e.g., diabetes,
hypertension, etc.). For example, 49% of adults diag-
nosed with arthritis also have heart disease, with another
47% being diagnosed with comorbid diabetes [20]. Yet,
these diagnoses do not speak to the myriad of issues that
are experienced among those diagnosed with a painful
chronic medical illness. Considered a common problem
for many patients with arthritis, and more recently con-
sidered a medical diagnosis of its own, chronic pain is
particularly salient to understanding the complications
of being diagnosed and living with MCC.
Table 3 Covariate-adjusted associations between variables of interest and pain frequency
Variables B b t-statistic p-value
Age −0.084 −0.022 −1.33 .1843
Education −0.222 −0.134 −3.05 .0026
Income 0.049 0.041 0.56 .5772
Married −0.036 −0.116 −0.51 .6134
Female sex −0.095 −0.301 −1.01 .3140
African American Race −0.198 −0.629 −2.09 .0380
African American Race x Female sex Interaction 0.276 0.962 2.43 .0160
Heart Disease 0.088 0.140 1.44 .1503
Musculoskeletal Conditions 0.313 0.497 4.70 <.0001














Fig. 1 Race x Sex interaction on Pain Frequency
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Similarly, finding that participants recruited from the
UAB Diabetes and Endocrinology Clinic were more
likely to report renal or kidney disease, heart attack or
myocardial infarction, and congestive heart failure than
those recruited from the community, was expected con-
sidering that these individuals were probably more sick,
and/or experiencing more complicated health outcomes,
thus requiring them to see a diabetes specialist. This is
consistent with current data showing that clinic-based
adults tend to be more ill than community-based adults.
An amalgam of data illustrate the robust association for
the chronic illness and pain association [21–26]. Existent
data establishes the impact pain episodes have on the cap-
acity to maintain an independent lifestyle [25, 26]. This
process characterizes the multidimensionality of the pain-
chronic illness association, thereby augmenting how
chronic disease is defined, particularly among the aged
population. In addressing the association between pain
and chronic illnesses, results from this study also provide
interesting findings in that Black males reported less pain
frequency than the other groups. Reports show that men
are often socialized to project strength, individuality, au-
tonomy, and avoid expression of emotion or vulnerability;
all of which could be interpreted as weakness [27–29].
These socially contrived characteristics may have influ-
enced the Black male participants’ responses to the pain
questions, thereby not wanting to appear vulnerable [29].
This coincides with the historical context of the Black
males’ existence in the US, where showing signs of weak-
ness could have devastating social, mental, and physical
health implications. This explanation contends with exist-
ing evidence suggesting that Black men who report pain
have a higher risk for greater pain severity and affective
disorders [30]. This finding clearly shows the need for
more research to better understand the pain experience
among this population.
Conventional focus on single diagnoses and outcomes
may negatively affect symptom management and treatment
adherence, and has substantial implications for healthcare
models. While chronic health conditions are all too com-
mon in older adults, they also have serious social, physical,
and behavioral implications for the well-being of individuals
across a continuum of demographic characteristics. Under-
standing the biologic and social influences of these factors
are important to consider if the institutional health care
paradigm is to adequately diagnosis, screen, and treat di-
verse and marginalized patient populations. For example,
results from this study (and many others) show that Black
participants were less likely to be formally educated and
more likely to be diagnosed with hypertension. These re-
sults show that race is a commonly recognized indicator
that has economic and health implications. Race is a
complex and multidimensional social construct that
establishes a conceptual framework for how we
perceive health, illness, social demands, and environ-
mental changes across the life course.
Cultural factors also have a pronounced influence on
health by affecting exposure and vulnerability to disease,
risk-taking behaviors, clinical presentation, course and
outcome of the illness, and access to and availability of
quality health care. To understand the role of race in
one’s lived experiences, is to understand the extent to
which the individual identifies with that particular race
(or cultural) group, and how events and situations
throughout the life course influence these identified
behaviors.
The Joint Center for Political and Economic Studies
[31] suggests that by eliminating health disparities in
chronic disease management, there would be a reduced
direct medical cost by $229.4 billion, and a reduced
indirect-related cost, associated with the illness and pre-
mature mortality, by approximately $1 trillion. This un-
derscores the compendium of existent data describing
the reality of racial disparities in health status and
chronic disease diagnoses. These disparities are often
perpetuated by social indicators such as income,
Table 4 Covariate-adjusted associations between variables of interest and pain severity
Variables B b t-statistic p-value
Age −0.113 −0.021 −1.80 .0731
Education −0.218 −0.095 −3.02 .0028
Income −0.063 −0.038 −0.73 .4679
Married 0.030 0.068 0.42 .6753
Female sex 0.070 0.160 0.75 .4528
African American Race −0.046 −0.106 −0.49 .6234
African American Race x Female sex Interaction 0.036 0.091 0.32 .7486
Heart Disease 0.187 0.214 3.09 .0023
Musculoskeletal Conditions 0.187 0.214 2.83 .0050
Microvascular Diseases 0.169 0.193 2.77 .0061
Notes: B = Standardized beta, b = unstandardized beta
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education, and neighborhood and built environment,
and have a significant impact not only among those
from diverse race populations, but also across multiple
social identities, all of which may influence the onset
and outcome of MCC diagnoses.
Influence of social determinants of health on MCC
outcomes
To account for this epidemic of health disparities, there
is a growing interest to identify and understand the
underlying reasons for these disparities. Findings from
this investigation support the need to better understand
why there may be these defined race differences, and
how social and behavioral scientist should direct their
attention to further understanding the underlying causes
of MCC diagnosed differences. Termed by the CDC and
WHO, social determinants of health (SDoH) provide an
explanation for not only the onset of a chronic illness,
but more importantly, the circumstances by which these
illnesses exist. Advocated by Healthy People 2020, these
determinants define systems, whereby people are born,
grow up, live, work, and age [32, 33]. The WHO further
cites social determinants as being multifaceted, inte-
grated, and overlapping social structures and economic
systems that identify upstream and downstream factors
that impact chronic disease diagnoses and manage-
ment.32 The details of SDoH can amass over a lifetime
causing fluctuations in health trajectories across the life
course. For example, neighborhood environments with
access to healthy foods, quality housing, reduced expos-
ure to crime and violence, and better environmental
conditions (i.e., green space) show improved health out-
comes. SDoH addresses indicators beyond the individual
as a patient with the chronic illness, but rather provides
meaning of the circumstances of the individual before,
during, and after the diagnosis. The influence of deter-
minants of health concurs with recent empirical data
showing the influence of race and economic status on
the chronic pain experience, with patients with fewer
years of education, and Black adults residing in lower so-
cial economic neighborhoods, reporting increased pain
disability and mood disorders [34].
The role of SDoH can never be overstated. Under-
standing their influence may bring about a better know-
ledge of health outcomes, and how best to indigenize
treatments for chronic illnesses across multiple popula-
tions and the life course. An understanding of these de-
terminants of health implies that we can achieve better
health outcomes by addressing the circumstances of the
individual by promoting (prevention) intervention-based
practices and self-management strategies, whereby the
individual can achieve optimal symptom management,
while improving quality of life. Improvement may result
from early detection and diagnosis, medication
adherence, adequate health care access and resources,
advanced technology, and universal healthcare
(insurance).
Although this study showed interesting findings in the
clustering of certain chronic medical illness and the as-
sociation with the pain experience in those with dia-
betes, there are a few study limitations that must be
acknowledged. First, the study did not include a stan-
dardized measure of pain. Though pain presence and se-
verity were assessed, the two single-itemed questions
may not have fully captured the pain experience of the
patient population. Similarly, due to the cross-sectional
design of the study, it was difficult to determine the
cause of pain. Although all participants were diagnosed
with diabetes, along with other chronic illness, there was
no accurate measure to determine the exact cause of
pain, whether it was from the diabetes diagnosis, muscu-
loskeletal condition, or some other pain-related medical
condition.
Another limitation was that the results were based on
data exclusively from older adults from one southern
state. This limits the generalizability to other regions,
minority groups, and those younger than 65 years of
age. Also, because chronic illnesses were self-reported,
there was no method to confirm the health diagnosis.
This may lead to disease misclassification, thereby influ-
encing the clustering analyses. The data were collected
via self-reports and may result in potential reporting bias
(e.g., social desirability). However, prior studies have
found that reliability of self-reported diabetes is very
high compared to information from general practitioners
as well as medical records [35, 36]. The overall sample
size for the current investigation and the sample size to
the number of variables ratio were adequate to assess
the factor structure for the conditions assessed [37].
Nevertheless, additional studies with larger sample sizes
are needed to produce more stable estimates.
Conclusions
Findings from this study provide a number of implica-
tions for clinical research. Recognizing the increasing
number of older adults diagnosed with more than one
chronic illness is important when addressing overall
treatment and disease management. Focus should be on
treating the patient as a whole rather than ‘piecing’ to-
gether treatment plans, by various medical specialists.
Lack of communication among patients and multiple
specialists may result in an overlap in treatment and de-
creased medical adherence. This may be particularly im-
portant for patients with diminished cognitive capacities.
In terms of better understanding the determinants of
health, more measurement work is needed in interpret-
ing pathways by which different social factors contribute
to the overall (positive/negative) health outcomes of the
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adult population. This may provide a better understand-
ing of how chronic illnesses (and related symptoms) are
diagnosed, treated, and managed.
In assessing the needs of older adults diagnosed with
multiple medical illnesses, it is necessary to provide indi-
viduals with the skills needed to effectively manage their
comorbid diagnoses. Considerable efforts have been
made to address issues surrounding the management of
MCC, particularly among underserved and marginalized
individuals. It is important that public health initiatives
focus on reducing the burden of chronic disease for all
and minimizing health disparities, while redirecting
society’s priorities to the benefits of evidenced-based
health prevention and management programs. Chronic
disease self-management programs (CDSMP), for ex-
ample, introduce skills that may allow chronically ill in-
dividuals the ability to self-manage their medical
conditions. There is also growing evidence of the bene-
fits of these programs in reaching vulnerable older adults
[38], rural populations [39], and specific medical condi-
tions (e.g., arthritis) [40, 41]. Yet, what must be clearly
understood is that MCC diagnoses are embedded in
health-related outcomes that reflect a biological, behav-
ioral, and social patterning of differential treatment,
rights, and privileges that are defined by the life-course,
and are surrounded by larger historical, geographic, so-
cial, cultural, and economic milieus. These constructs
outline important factors such as socioeconomic posi-
tioning, contextual grounding of race, sex, and marginal-
ized populations, and explanations for similarities and
differences in health outcomes. This may help to identify
factors that have important implications for public pol-
icy, advocacy, and long-term medical needs of a diverse
aging population.
Abbreviations
MCC: Multiple Chronic Conditions; SDoH: Social Determinants of Health;
CDC: Centers for Disease control; WHO: World Health Organization;
CDSMP: Chronic Disease Self-Management Programs; DHHS: US Department
of Health and Human Services; NIDDK: National Institute of Diabetes and
Digestive Kidney Diseases.
Acknowledgements
The authors are very grateful to all the participants who completed the
survey in the parent study and the clinical staff who supported this research
and assisted with participant recruitment.
This work was supported in part by National Institute on Aging (NIA) Grants
R21 AG045722 and P30AG022838. The content is solely the responsibility of
the authors and does not necessarily represent the official views of NIA or
the National Institutes of Health.
Funding
The author(s) disclosed receipt of the following financial support for the
research, authorship, and/or publication of this article. This work was
supported in part by National Institute on Aging (NIA) grant P30AG022838
(UAB Roybal Center) and National Center for Advancing Translational
Sciences (NCATS) award number UL1TR00165 (UAB Center for Clinical and
Translational Science). The content is solely the responsibility of the authors
and does not necessarily represent the official views of NIA, NCATS, or the
National Institutes of Health.
Availability of data and materials
This submission is presented as a secondary data analysis. The second and
seventh authors of this manuscript are directly affiliated with the Roybal
Center, by which the funding was provided. As a result, data can be made
available upon request.
Authors’ contributions
TAB: made substantial contributions to conception and design, acquisition of
data, analysis and interpretation of data, was involved in drafting the
manuscript. OJC: acquisition of data, analysis and interpretation of data,
made substantial contributions to conception and design was involved in
drafting the manuscript. VJL: involved in drafting sections of the manuscript;
revised for important intellectual content. JAM: revised for important
intellectual content, involved in drafting sections of the manuscript. CAM:
involved in drafting sections of the manuscript. RJT: revised for important
intellectual content, involved in drafting the manuscript. MC: acquisition of
data, revised for important intellectual content, made substantial
contributions to conception and design. FO: revised for important
intellectual content, data acquisition, made substantial contributions to
conception and design. All authors read and approved the final manuscript.
Ethics approval and consent to participate
This investigation was approved by the University of Alabama Birmingham‘s
Institutional Review Board. The following statement outlines the study’s inclusion
criteria, by which participants had to provide written informed consent.
To be included for study participation patients had to self-identify as White
or Black; ≥ 65 years of age; diagnosed with diabetes mellitus; be community-
dwelling residents of Birmingham, Alabama and surrounding areas; and able




The authors declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Department of Psychology, University of Kansas, Lawrence, KS, USA.
2Department of Psychology, University of Alabama at Birmingham,
Birmingham, AL, USA. 3Department of Public Health and Health Sciences,
University of Michigan-Flint, Flint, MI, USA. 4Gerontology Institute, Georgia
State University, Atlanta, GA, USA. 5Bloomberg School of Public Health, Johns
Hopkins University, Baltimore, MD, USA. 6Division of Endocrinology, Diabetes
and Metabolism, University of Alabama at Birmingham, Birmingham, AL, USA.
Received: 31 January 2017 Accepted: 22 October 2017
References
1. Center for Disease Control and Prevention (CDC). Chronic disease
prevention and health promotion. http://www.cdc.gov/chronicdisease/
(2015). Accessed 20 Jan 2017.
2. World Health Organization. Noncommunicable diseases. http://www.who.
int/mediacentre/factsheets/fs355/en/ (2015). Accessed Jun 22 2017.
3. Victoria State Government. Chronic illness. https://www.betterhealth.vic.gov.
au/health/healthyliving/chronic-illness (2016). Accessed 15 Dec 2016.
4. Center for Managing Chronic Disease. What is chronic disease? http://cmcd.
sph.umich.edu/what-is-chronic-disease.html (2011). Accessed 20 Jan 2017.
5. Gerteis J, Izrael D, Deitz D, LeRoy L, Ricciardi R, Miller T, Basu J. Multiple
chronic conditions Chartbook. AHRQ publications no, Q14-0038. Rockville,
MD: Agency for Healthcare Research and Quality Accessed Apr 2014.
6. Hart J, Williams DR. Toward health equity—the cost of U.S. health
disparities. 2009. http://scholar.harvard.edu/files/davidrwilliams/files/2009-
toward_health_equity-williams_0.pdf. Accessed 31 Jan 2017.
7. Administration on Aging. 2012. A profile of older Americans: 2012. Retrieved
from https://www.acl.gov/sites/default/files/Aging%20and%20Disability%
20in%20America/2015-Profile.pdf.
Baker et al. BMC Geriatrics  (2017) 17:255 Page 8 of 9
8. Centers for Disease Control and Prevention. Chronic Disease Overview.
2017. https://www.cdc.gov/chronicdisease/overview/index.htm. Accessed
15 Jan 2017.
9. Hadjistavropoulos T, Craig KD. An introduction to pain: psychological
perspectives. In: Hadjistavropoulos T, Craig KD, editors. Pain psychological
perspectives. Mahway, NJ: Lawrence Erlbaum Associates; 2004. p. 1–34.
10. Caspersen CJ, Thomas GD, Boseman LA, Beckles GLA, Albright AL. Aging,
diabetes, and the public health system in the United States. Am J Public
Health. 2015;102:1482–97.
11. US Department of Health and Human Services. Office of Minority Health.
Diabetes and African Americans. https://minorityhealth.hhs.gov/omh/
browse.aspx?lvl=4&lvlid=18. Accessed Jun 22 2017.
12. Centers for Disease Control. Summary Health Statistics: National Health
Interview Survey: 2014. Table A-4. http://www.cdc.gov/nchs/nhis/shs/tables.
htm. Accessed Jun 22 2017.
13. Rosenfeld V. Sleep dysfunction, diabetes, and pain: A troublesome triad: critical
to helping patients break the stranglehold of these 3 comorbidities in an
understanding of how they interact with one another. J Fam Pract; 63:S19(6).
14. Siddall PJ, Cousins MJ. Persistent pain as a disease entity: implications for
clinical management. Anesth Analg. 2004;99(2):510–20.
15. Cousins MJ. Persistent pain: a disease entity. J Pain Symptom Manag.
2007;33(2):S4–S10.
16. National Institute of Diabetes and Digestive Kidney Diseases. Nerve Damage
(Diabetic Neuropathies); 2017. https://www.niddk.nih.gov/health-information/
diabetes/overview/preventing-problems/nerve-damage-diabetic-neuropathies.
Accessed 20 Jan 2017.
17. Bowen PG, Clay OJ, Lee LT, Vice J, Ovalle F, Crowe M. Associations of social
support and self-efficacy with quality of life in a sample of older adults with
diabetes. J Gerontol Nurs. 2015;41:21–9.
18. Jones LC, Clay OJ, Ovalle F, Cherrington A, Crow M. Correlates of depressive
symptoms in older adults with diabetes. J Diabetes Res. 2016; doi.org/10.
1155/2016/8702730.
19. Clay OJ, Wadley VG, Edwards JD, Roth DL, Roenker DL, Ball KK. Cumulative
meta analysis of the relationship between useful field of view and driving
performance in older adults: current and future implications. Optom Vis Sci.
2005;82:724–31.
20. Arthritis foundation. (2017). Arthritis Facts. http://www.arthritis.org/about-
arthritis/.../arthritis-statistics-facts.php.
21. Baker TA, O'Connor ML, Krok JL. Experience and knowledge of pain
management in patients receiving outpatient cancer treatment: what do
older adults really know about their cancer pain? Pain Med. 2014;15:52–60.
22. Baker TA, Whitfield KE. Physical functioning in older blacks: an exploratory
study identifying psychosocial and clinical predictors. J Natl Med Assoc.
2006;98:1114–20.
23. Baker TA, Whitfield KE. Intrarace group variability in characteristics of self-
reported pain and sleep difficulty in older African Americans with arthritis.
J Transcult Nurs. 2014a;26:171–7.
24. Baker TA, Whitfield KE. Sleep behaviors in older African American females
reporting nonmalignant chronic pain: understanding the psychosocial
implications of general sleep disturbance. J Women Aging. 2014b;26:113–26.
25. Stubbs B, Binnekade TT, Soundy A, Schofield P, Huijnen IP, Eggermont LH.
Are older adults with chronic musculoskeletal pain less active than older
adults without pain? A systematic review and meta-analysis. Pain Med.
2013;14:1316–31.
26. den Ouden ME, Schuurmans MJ, Arts IE, van der Schouw YT. Physical
performance characteristics related to disability in older persons: a
systematic review. Maturitas. 2011;69:208–19.
27. Himmelstein MS, Sanchez DT. Masculinity impediments: internalized
masculinity contributes to healthcare avoidance in men and women.
J Health Psychol. 2014;7.
28. Williams DR. The health of men: structured inequalities and opportunities.
Am J Public Health. 2003;93(5):724–31.
29. Atakere DK, Baker TA. Immuned by race: ethnic identity, masculinity, and
attachment as predictors of cancer screening among black men. Psyc.
2016;7:1023–33.
30. Green CR, Hart-Johnson T. The impact of chronic pain on the health of
black and white men. J Natl Med Assoc. 2010;102(4):321–31.
31. Joint Center for Political and Economic Studies. The economic burden of
health inequalities in the United States. 2009. Washington, DC. Available at
http://www.hhnmag.com/ext/resources/inchhn/pdfs/resources/Burden_Of_
Health_FINAL_0.pdf.
32. Solar O, Irwin a. A conceptual framework for action on the social
determinants of health. Commission on social determinants of health.
Geneva, World Health Organization. 2010. http://apps.who.int/iris/bitstream/
10665/44489/1/9789241500852_eng.pdf Accessed 23 Jan 2017.
33. US Department of Health and Human Services. 2017. Healthy People 2020
https://www.healthypeople.gov/2020/topics-objectives/topic/social-
determinants-of-health. Accessed 23 Jan 2017.
34. Green CR, Hart-Johnson T. The association between race and neighborhood
socioeconomic status in younger black and white adults with chronic pain.
J Pain. 2012;12(2):176–86.
35. Kriegsman DM, Penninx BW, Van Eijk JT, et al. Self-reports and general
practitioner information on the presence of chronic disease in community
dwelling elderly: a study on the accuracy of patients’ self-reports and on
determinants of inaccuracy. J Clin Epidemiol. 1996;49:1407–17.
36. Okura Y, Urban LH, Mahoney DW, et al. Agreement between self-report
questionnaires and medical record data was substantial for diabetes,
hypertension, myocardial infarction and stroke but not for heart failure.
J Clin Epidemiol. 2004;57:1096–103.
37. Pearson RH, Mundfrom DJ. Recommended sample size for conducting
exploratory factor analysis on dichotomous data. J Mod Appl Stat Methods.
2010;9:359–68.
38. Towne SD, Smith ML, Ahn S, Altpeter M. Belza B…Ory MG. National
dissemination of multiple evidence-based disease prevention programs:
reach to vulnerable older adults. Front Public Health. 2015; https://doi.org/
10.3389/fpubh.2014.00156.
39. Towne SD, Smith ML, Ahn S, Ory MG. The reach of chronic-disease self-
management education programs to rural populations. Front Public Health.
2015; https://doi.org/10.3389/fpubh.2014.00172.
40. McIlvane JM, Baker TA, Mingo CA, Haley WE. Are behavioral interventions
for arthritis effective with minorities? Addressing racial and ethnicity
diversity in disability and rehabilitation. Arthritis Care Res. 2008;59:1512–8.
41. Clay OJ, Perkins M, Wallace G, Crowe M, Sawyer P, Brown CJ. Associations of
multimorbid medical conditions and health-related quality of life among
older African American men. The Journals of Gerontology, Series B:
Psychological Sciences 2017; online ahead of print.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Baker et al. BMC Geriatrics  (2017) 17:255 Page 9 of 9
